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TNTffE CLAIMS: 

1 . (Currently Amended) A current sensor using a magnetic detection 
device having a magnetic body adapted to allow high frequency currents to directly flow 
through it and change its magnetic permeability in response to the external magnetic field, 
said sensor comprising: 

parallel electric wire sections of a pair of electric wires arranged in parallel 
with each other and adapted to flow respective electric currents of the same intensity in 
directions opposite to each othe r rand 

said magnetic detecti o n device a rr ang e d o n a prolonged line connecting the 
center axes o f said p arallel eleoUic wiic atcliuna , 

wherein said magnetic detection device has a magnetic field detecting 
direction rectangular relative to [[the]] a prolonged line connecting centers of said parallel 
electric wire sections and is adapted to detect the difference between the magnetic field 
formed by the parallel electric wire section located close to the magnetic detection device 
and the magnetic field formed by the parallel electric wire section located remote from the 
magnetic detection device and directed oppositely relative to the former magnetic field in 
order to detect the intensity of the electric currents flowing through said parallel electric 
wire sections. 

2. (Currently Amended) A sensor according to claim 1 , wherein the 
magnetic field filed applied to said magnetic detection device is within a range of ±15 mT 
relative to the largest current value to be metered. 
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3. (Original) A sensor according to claim 1 , wherein the parallel 
electric wire section located close to said magnetic detection device and the parallel electric 
wire section located remote from said magnetic detection device are coupled at respective 
one ends thereof within the sensor. 

4. (Original) A sensor according to claim 1, wherein the parallel 
electric wire section located close to said magnetic detection device and the parallel electric 
wire section located remote from said magnetic detection device are connected to each 
other at respective one ends by way of a U-shaped electric wire section. 

5. (Original) A sensor according to claim 1 , wherein said parallel 
electric wire sections have an oblong rectangular cross section extending in the magnetic 
field detecting direction of said magnetic detection device and the width of the cross 
section as viewed in the longitudinal direction is greater than the length of the detecting 
section of the device. 

6. (Original) A sensor according to claim 5, wherein the gap d 
separating said parallel electric wire sections is smaller than the distance s separating the 
parallel electric wire section located close to said magnetic detection device and said 
magnetic detection device. 

7. (Original) A sensor according to claim 6, further comprising: 
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a magnetic shield surrounding said parallel electric wire sections and said 
magnetic detection device with the inner wail surface of said magnetic shield separated 
from said parallel electric wire sections by a distance greater than d + s. 

8. (Currently Amended) A current detection unit comprising: 
a current sensor including: 

parallel electric wire sections of a pair of electric wires arranged in parallel 
with each other and adapted to flow respective electric currents of the same intensity in 
directions opposite to each other; and 

a magnetic detection device having a magnetic body adapted to allow high 
frequency currents to directly flow through it and change its magnetic permeability in 
response to the external magnetic field, 

said magnetic detection device having a magnetic field detecting direction 
rectangular relative to a prolonged line connecting centers of said parallel electric wire 
sections and being adapted to detect the difference between the magnetic field formed by 
the parallel electric wire section located close to the magnetic detection device and the 
magnetic field formed by the parallel electric wire section located remote from the 
magnetic detection device and directed oppositely relative to the former magnetic field in 
order to detect the intensity of the electric currents flowing through said parallel electric 
wire sections; 

a circuit substrate canying said magnetic detection device and said parallel 
electric wire sections thereon, 



.4. 

PAGE 7112 * RCVD AT 7/1412005 8:32:04 PM [Eastern Daylight Time] * SVR:USPTO-EFXRM/0 * DNIS:8729306 * CSID:714 540 9823 * DURATION (mm-ss):0348 



07/14/05 THU 17:34 FAX 714 540 9823 FCH&S COSTA MESA (#2) 



@008 



said circuit substrate being provided at a part thereof with a through hole or 
notch, free ends of said parallel electric wire sections being exposed to the outside through 
said through hole or notch; and 

a detection circuit arranged on said circuit substrate to detect the output of 
the current detection unit by way of said magnetic detection device. 

9. (Original) A unit according to claim 8, wherein said detection 
circuit detects the change in the impedance at the opposite ends of the magnetic body of 
said magnetic detection device. 

1 0. (Original) A unit according to claim 8, further comprising: 

a coil arranged close to said magnetic detection device, said detection circuit 
being adapted to detect the change in the vol tage produced in said coil. 



1 1 . (Original) A unit according to claim 8, further comprising: 

a magnetic shield member surrounding said current sensor and said circuit 



substrate. 



12. (Original) A unit according to claim 1 1 , wherein the gap 
separating said parallel electric wire sections in said magnetic shield member and the gap 
separating said parallel electric wire sections projecting from said magnetic shield member 
differ from each other. 
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13. (New) A current detection unit according to Claim 8, wherein said 
magnetic detection device is arranged on the prolonged line. 

14. (New) A current sensor according to Claim 1 , wherein said 
magnetic detection device is arranged on the prolonged line. 
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